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ABSTRACT
OBJECTIVE: To describe students protected by laws and exposed to soft drinks sales and assess 
whether forbidding laws are associated with lower availability of these beverages. 
METHODS: We identified laws forbidding non-government administered cafeterias or 
sales of soft drinks in schools in the 27 Brazilian state capitals. Data on soft drinks sales 
were obtained from Pesquisa Nacional de Saúde do Escolar 2015 (PeNSE – National Survey 
of School Health 2015), for a representative sample of 9th graders from public and private 
schools. Students were attributed with the status of their school regarding the law and sale 
of soft drinks. Co-variables were school status (public or private), school size, geographic 
regions, mother’s educational level, score of goods and services. We performed multivariate 
analyses using Poisson regression. 
RESULTS: The total of 23 laws forbidding sales of soft drinks covered 63.0% of capitals, comprising 
56.9% of students. Law coverage was higher among students from more developed regions (67.6%) 
and in public schools (60.6%), compared with those from less developed regions (38.0%) and 
private schools (45.8%). Soft drinks were available for 33.9% of students. Students attending 
public schools in less developed regions had the lowest availability of soft drinks, regardless 
of law coverage (14.8%; 12.0%); while students attending private schools in these regions had a 
high availability, regardless of law coverage (82.1%; 73.4%). Restrictive laws were associated with 
lower sales of soft drinks in more developed regions, and restrictions had a greater association 
with the availability of soft drinks in public schools (PR = 0.25; 95%CI = 0.15-0.41), compared 
with private schools (PR = 0.48; 95%CI = 0.35-0.66). 
CONCLUSION: Laws restricting soft drinks in schools were associated with fewer sales in 
more developed regions. Private schools were less compliant with the law than public schools. 
A broadly enforced national law could reduce the availability of soft drinks in schools.
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INTRODUCTION
Sugar-sweetened beverages (SSB) are highly consumed worldwide1,2, and soft drinks are 
the top source of calories from SSB among adolescents3. More than one third of Brazilian 
adolescents reported consuming soft drinks five or more times per week4, and results are 
similar or higher in other countries2,5. Increased risk of obesity6 and death at later ages 
from diabetes, cardiovascular diseases and cancer have been attributted to consumption 
of soft drinks and other SSB7,8.
School food environment may increase soft drinks consumption and, hence, health risks. 
Studies carried out in several countries found an association between the availability 
of unhealthy foods in schools and a higher consumption of these foods by students9-12. 
This is a consequence of the easy access and the daily exposure to unhealthy foods13. 
Therefore, laws restricting unhealthy foods and beverages in school environments might 
be an effective strategy to prevent and control childhood obesity and other diet-related 
non-communicable diseases14,15.
Brazil does not have a national law restricting sales of foods and beverages inside schools. 
Nonetheless, some cities and states have approved local restrictive laws that forbid the 
installation of non-government administered cafeterias in schools16 and the sales of SSB 
and/or other unhealthy foods such as savory snacks and candies17,18. Two studies that have 
assessed the effectiveness of these laws indicated contrasting results: while in one city the 
forbidden foods practically disappeared from school cafeterias18; the other study showed 
that around 55% of schools were still selling soft drinks19.
The diversified situation of the 27 Brazilian state capitals regarding laws restricting the sales 
of unhealthy foods in schools enables a comparative study to assess the compliance with 
these laws. We thus aim to describe the Brazilian students protected by laws and exposed 
to sales of soft drinks and assess whether laws forbidding soft drink sales in schools are 
associated with lower availability of these beverages. 
METHODS
Data source 
Laws forbidding soft drinks sales in schools
Two trained research assistants assessed official government websites at federal, state 
and municipal levels to identify the existence of laws forbidding either the presence 
of non-government administered school cafeterias or sales of soft drinks in schools in 
each of the 27 Brazilian state capitals. In addition, they performed Google searches 
using the keywords: law, regulation, enactment, ordinance, cafeterias, canteens, school, 
food, soft drinks, school environment, food sales, food marketing, and the name of each 
state and state capital. To confirm their findings, the research assistants contacted 
local education authorities in each state capital where a law was found. They enquired 
regarding the existence, the nature, and the implementation date of the law. They have 
also checked whether the restriction applied to private or public schools only. A third 
research assistant checked the search protocol. Only laws implemented before December 
31, 2014 were considered.
Soft drinks sales in schools 
Data on soft drinks sales in schools were obtained from Pesquisa Nacional de Saúde do 
Escolar (PeNSE – National Survey of School Health 2015), carried out between April and 
September 2015 on a representative sample of Brazilian 9th graders from public and private 
schools20. Each of the 27 state capitals was a stratum in the PeNSE sampling framework. 
The sample framework was performed in two stages: 1) schools were randomly selected 
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in each stratum; 2) classes were randomly selected from the chosen schools. All students 
were invited to participate. Further details on PeNSE are available in the survey report20. 
We assessed 51,192 students attending 1,304 schools in the 27 Brazilian state capitals. 
School principals answered a questionnaire concerning school characteristics, including 
presence of cafeterias and soft drinks sales.
Study variables
Main exposure
We first classified all schools according to their status regarding the coverage of laws 
restricting school cafeterias or soft drinks sales. To classify schools, we considered the 
existence of laws in the state capital where the school was situated, and the coverage of the 
law (whether it was applied only to municipal public schools, only to state public schools, 
both municipal and state public schools, and all schools, including private schools). Then 
we assigned to each student the status of its school regarding the coverage of the restrictive 
law (e.g., if in some capital the law only covered municipal public schools, students attending 
state public schools in that capital were assigned as not covered by law).
Outcome
Soft drinks sales in schools were assessed based on the principals’ report. They informed 
whether the school had cafeterias and soft drinks were available for sale. We classified 
students as attending schools selling or not soft drinks.
Co-variables
We assessed school status (public or private); school size based on the number of 
students enrolled at school (up to 500, from 500 to 1000 and more than 1,000 students). 
We also assessed geographic regions categorized as more developed (South, Southeast 
and Midwest) and less developed (Northeast and North), regarding social and economic 
indicators; mother’s educational level (incomplete middle school, middle school, high 
school, college); and quartiles of a score of goods and services. The score of goods and 
services was created using the sum of the inverse proportion of the possessions of: mobile 
phone, landline phone, computer, internet, car, internal bathroom, the access to services 
of a housemaid21. 
Statistical analysis 
Our analyses were performed at student level for some reasons. First, the number of students 
attending each school varies, and the sample strategy of PeNSE is representative of Brazilian 
students, not of schools20. Thus, a student level analysis is necessary to have a real estimate 
on the proportion of students covered by laws and exposed to sales of soft drinks. Moreover, 
analyses at school level could be biased, since school sample weights were not available and, 
therefore, each school would contribute equally to the estimates instead of proportionally 
to the number of students. 
Descriptive analyses were performed to identify the proportion of students attending 
schools where soft drinks were sold, and the proportion of students covered by restrictive 
laws. We described these proportions according to socioeconomic and demographic 
characteristics (mother’s education, quartiles of score of goods, school size, school status, 
and geographic region).
Multiple imputation by chained equations was used to attribute numerical values to the 
mother’s educational level, which had 23.3% missing values (n  =  11,945), as described 
elsewhere10. The imputed data showed satisfactory statistical reproducibility according to 
the Monte Carlo error analysis22.
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We performed Poisson regression models at student level to assess the association between 
the exposure (student’s school status regarding the existence of laws) and the outcome 
(student’s school status regarding soft drinks sales). We performed Poisson models 
due to the high prevalence of soft drinks sales; our results therefore were described as 
prevalence rates23. The model for total sample was adjusted for school status (private or 
public) and school geographic region. We also have run stratified analyses by geographic 
region and school status to assess whether the association between the law and the sales 
were different in each stratum. We found evidence of interaction; therefore, our results 
were presented only for population strata according the co-variables. The analyses were 
performed using Stata 14.1 software, and all analyses considered the sample weights and 
the complex sample design. 
PeNSE was approved by the Research Ethics Committee (record no. 1.006.467), according 
to the Declaration of Helsinki, and participants gave their informed consent through a 
self-administered questionnaire.
RESULTS
We found 23 laws currently forbidding either the presence of cafeterias in schools or soft 
drinks sales in the Brazilian state capitals. These laws covered 17 (63.0%) of the 27 state 
capitals, considering that in six cities (Brasília, Belo Horizonte, Curitiba, Campo Grande, 
Florianópolis and Rio de Janeiro), more than one restricting law was enacted.  
In Belo Horizonte, Campo Grande, Florianópolis and Rio de Janeiro, the laws were from 
different government levels (state or city). In Curitiba and Brasília, both were state laws; 
the latter, however, was more detailed and comprehensive regarding which food items 
were forbidden. When comparing laws from Belo Horizonte and Campo Grande, the earlier 
enacted laws had a broader coverage of schools than the latter ones; still, both laws were 
considered. In this case, one was a city law covering all private and public schools, while 
the other was a state law, restricted to public schools. 
In 12 of the 17 state capitals, available restrictions covered both public and private schools; 
and in the remaining five cities, only public schools were covered (Figure). Florianópolis 
and São Paulo were the first cities to enact these restrictive laws.  
Table 1 describes the students’ characteristics. Most students were from more developed 
regions, attended public and larger schools and had mothers with high school level.
Table 2 shows the proportion of 9th year students from the 27 Brazilian state capitals that 
attended schools where soft drinks sales were forbidden and the proportion that attended 
schools where soft drinks were available for sale. 
A little more than half of the students (56.9%) attended schools where soft drinks sales were 
forbidden. Coverage of laws forbidding the sales of soft drinks was higher among students 
from more developed regions (67.6% versus 38.0%) and attending public schools (60.6% 
versus 45.8%). No differences were found in law coverage regarding school size, mother’s 
educational level, and quartiles of score of goods and services. 
A third of the students attended schools where soft drinks were available for sale. This 
proportion was higher among those attending private schools, with mothers at higher level 
of education, and in the higher quartile of goods and services.
Table 3 shows the proportion of students attending schools that sell soft drinks according to 
law status (covered versus not covered), and the association between the coverage of law and 
soft drinks sales stratified for the co-variables. Students from public schools in less developed 
regions had the lowest proportion of exposure to soft drinks sales, regardless of law (14.8% 
in not covered versus 12.0% in covered), while the private schools in these regions had a high 
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Figure. Laws Forbidding presence of canteens or soft drinks sales in schools in Brazilian state capitals. December, 2014.
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Table 1. Distribution (%) of 9th grader students attending schools in the 27 state capitals in Brazil. PeNSE 
2015 (n = 51,192 students). 
Variables
Total of students 
% (95%CI)
Region
Less developed 37.5 (36.0–39.0)
More developed 62.5 (61.0–64.0)
School status
Private 27.6 (23.3–31.8)
Public 72.4 (68.2–76.7)
School size (students)
≤ 500 14.7 (11.9–17.5)
> 500–1,000 37.1 (32.1–42.0)
> 1,000 48.2 (43.1–53.4)
Mother’s Schooling
Incomplete middle school 23.9 (22.5–25.2)
Middle school 16.2 (15.4–17.1)
High school 34.0 (32.9–35.0)
College 25.9 (23.8–28.1)
Quartiles of SGS*
1 27.2 (25.6–28.7)
2 27.1 (26.0–28.3)
3 32.2 (30.6–33.7)
4 13.5 (11.8–15.4)
*Score of Goods and Services.
Table 2. Proportion of students covered by laws restricting soft drinks sales and attending schools where 
soft drinks were available for sale, according to sociodemographic variables. PeNSE 2015.
Variables
Students attending schools
Covered  
by law % 
(95%CI)
Not covered  
by law % 
(95%CI)
Selling soft 
drinks % 
(95%CI)
Not selling 
soft drinks % 
(95%CI)
Region      
Less developed 38.0 (35.6–40.3) 62.0 (59.7–64.4) 32.8 (28.4–37.2) 67.2 (62.8–71.6)
More developed 67.6 (60.7–74.5) 32.4 (25.5–39.3) 34.6 (27.0–42.3) 65.4 (57.7–73.0)
School status
Private 45.8 (38.9–52.8) 54.2 (47.2–61.1) 68.2 (61.4–75.0) 31.8 (25.0–38.6)
Public 60.6 (54.6–66.6) 39.4 (33.4–45.4) 20.9 (15.1–26.7) 79.1 (73.3–84.9)
School size (students)
≤ 500 53.3 (44.1–62.5) 46.7 (37.5–55.9) 38.7 (28.8–48.6) 61.3 (51.4–71.1)
> 500–1,000 62.7 (55.5–70.0) 37.2 (30.0–44.5) 26.6 (19.4–33.8) 73.4 (66.2–80.6)
> 1,000 52.7 (44.9–60.4) 47.3 (39.6–55.1) 38.1 (29.8–46.5) 61.9 (53.5–70.2)
M Schooling
Incomplete MS 56.7 (51.4–62.0) 43.4 (38.0–48.6) 22.8 (17.7–27.9) 77.2 (72.1–82.3)
MS 57.9 (52.8–63.0) 42.2 (37.0–47.2) 27.7 (22.6–32.8) 72.3 (67.2–77.4
HS 58.7 (54.0–63.3) 42.3 (36.7–46.0) 33.9 (28.7–39.0) 66.1 (60.9–71.3)
C 52.5 (46.8–58.3) 47.5 (41.7–53.2) 48.2 (41.5–54.9) 51.8 (45.1–58.5)
Quartiles of SGS*
1 51.1 (46.8–55.4) 48.9 (44.6–53.2) 20.7 (16.7–24.8) 79.3 (75.2–83.3)
2 60.1 (55.2–64.9) 39.9 (35.1–44.8) 31.2 (26.0–36.3) 68.8 (63.7–74.0)
3 60.3 (54.1–66.5) 39.7 (33.5–45.9) 40.1 (33.3–47.0) 59.9 (53.0–66.7)
4 51.3 (43.9–58.7) 48.7 (41.3–56.1) 51.1 (43.2–59.1) 48.9 (40.9–56.8)
Total 56.5 (52.1–60.9) 43.5 (39.1–47.9)  33.9 (28.9–39.0) 66.1 (61.0–71.1)
*SGS: Score of Goods and Services; MS: Middle School; HS: High School; C: College.
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availability, regardless of law (82.1% in not covered versus 73.4% in covered). In the stratified 
analysis, we found that the presence of restrictive laws reduced the soft drinks sales only 
in more developed regions. In these regions, the restrictions had a greater association with 
the availability of soft drinks in public schools (PR = 0.25; 95%CI = 0.15–0.41), compared 
with private schools (PR = 0.48; 95%CI = 0.35–0.66). 
DISCUSSION 
Our study provided evidence that the existence of laws in Brazilian’s state capitals was 
associated with a lower exposure to soft drinks sales inside schools only in more developed 
regions and, in these regions, we found a greater association in public schools. Around 60% 
of state capitals have laws forbidding sales of soft drinks in schools, covering over half of 
students from public and private schools. 
Despite being statistically significant only in more developed regions, a negative association 
between the presence of restrictive laws and sales of soft drinks in schools depicts the 
importance of advocating for a national law in Brazil. It is noteworthy that among students 
attending public schools in less developed regions the exposure to soft drinks sales was 
low, regardless of restrictive laws, and similar to public schools covered by laws in more 
developed regions. This could explain the lack of association between the existence of law 
and the sales in public schools of less developed regions. It is of concern, however, that 
the presence of restrictive laws reduced only by 11% the student’s exposure to soft drinks 
in private schools in less developed regions (non-significant results), sustaining a high 
percentage of students exposed to soft drinks (73.4%). 
The high proportion of students from private schools that, despite being located in cities 
where sales restrictions were in effect, allowed soft drinks sales in their premises (73.4% in 
less developed and 41.2% in more developed regions) suggests that law compliance is lower 
in private schools than in public schools. 
Differences in law compliance have been reported for some Brazilian cities. In Belo Horizonte, 
more than half of the schools still sold sugary drinks (soft drinks and sugar-sweetened fruit 
juices) three years after the approval of the law19. In Florianópolis, sales of soft drinks in 
schools practically stopped after five years of the law forbidding the sales of these beverages. 
However, sugar-sweetened fruit juices were still sold in more than 60% of the schools17. 
This gap between the implementation of measures and the change in the supply of foods 
within the school environment was also found elsewhere14,24. It seems clear that beyond the 
approval of laws, the government need to create mechanisms to enforce the restriction and 
provide healthy options for students.
A lower availability of soft drinks in schools is associated with lower consumption25,26, and 
the availability of these beverages are associated with a higher consumption10. Brazilian 
Table 3. Prevalence ratio (PR) of students attending schools selling soft drinks according to soft drink 
sales restrictions. PeNSE 2015.
Variables
Students attending schools selling soft drinks
ModelLaw status
Not covered Covered
Region
School 
status
% % PR (95%CI)
Less developed
Private 82.1 73.4 0.89 (0.72–1.11)
Public 14.8 12.0 0.81 (0.51–1.30)
More developed
Private 85.1 41.2 0.48 (0.35–0.66)
Public 54.8 13.6 0.25 (0.15–0.41)
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students attending schools where soft drinks were available had 13% and 23% higher 
regular consumption (≥ 5 times/week) in public and in private schools, respectively10. 
In Boston, restricting the sale of sugary drinks was associated with a significant reduction, 
equivalent to 45 calories per day, in the consumption of these beverages among students. 
The success found in Boston can partly be explained by other measures taken together with 
the regulation, which included monitoring, nutritional education activities for parents and 
students, presentation of measures to school principals and negotiations with suppliers to 
offer healthier options in schools26. These strategies contribute to the enforcement of the 
law and should be considered in Brazil. 
The description of the food environment of public and private schools showed marked 
differences that are at least in part explained by the existence of the Programa Nacional de 
Alimentação Escolar (PNAE – Brazilian School Feeding Program), which provides free and 
nutritionally balanced meals to all students attending public schools in Brazil27. Therefore, 
in public schools, non-government administered cafeterias sell foods that compete with 
meals provided by the PNAE, while in private schools’ these cafeterias are the main or 
only option for students to buy food. In addition, students from public schools have lower 
socioeconomic status than students from private schools, which may limit their possibilities 
to afford soft drinks or other foods from cafeterias. 
Although the school environment is listed as a place for healthy eating promotion, school 
cafeterias in Brazil still sell ultra-processed foods and other foods of low nutritional quality. 
A study that used a representative sample of schools in the Federal District showed that 
most cafeterias did not promote a favorable environment for healthy eating, since the most 
commonly marketed foods were baked goods, soft drinks and sweets. In addition, the 
study showed that soft drinks were sold in more than 70% of the schools28. Therefore, laws 
forbidding soft drinks sales are desirable and can reduce the consumption of soft drinks 
among adolescents; however, providing healthier substitutes is necessary. The promotion 
of water consumption, for example, could be beneficial29. Taber et al.30 found that under 
strong competitive food/beverages laws, schools selling fewer unhealthy items did not 
provide healthy alternatives. This should be of policymakers’ concern because students 
may replace soft drinks for other sugar-sweetened beverages, as reported for California 
schools24. In Brazil, this could be the case in private schools due to the presence of students 
with greater purchasing power.
This study has some limitations. First, we only selected state’s capitals for the analysis 
because PeNSE does not discriminate the other municipalities included in the sample. 
Nonetheless, Brazil is a highly urbanized country and almost a quarter of the population 
resides in state capitals31. Second, PeNSE was not designed to ensure representativeness of 
Brazilian schools, but rather of students from these schools. Thus, our results are presented 
for students, not schools. However, this limitation does not interfere with the associations 
found. Third, some laws were not clear about what beverages were restricted therefore, we 
decided to exclude two dubious laws, considering that the lack of clarity would compromise 
the enforcement of these laws. Despite our careful search of laws, it is possible that some 
have not been identified. In both cases, the impact in our results would be conservative, 
reducing the strength of the associations. 
Despite these limitations, this study still has strengths. We tested for the first time in Brazil 
whether the existence of laws restricting sales of soft drinks in schools were associated with 
the availability of such beverages, and we presented consistent results in stratified analysis. 
These results add evidence to the literature of middle-income countries regarding the 
importance of national laws aimed at reducing adolescents’ exposure to unhealthy foods. 
We also used a large representative sample of students and schools in the 27 state capitals in 
Brazil and controlled for school and individual-level factors. Finally, we performed multiple 
imputations to avoid selection bias due to the high proportion of missing data regarding 
maternal education. 
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We found that laws forbidding sales of soft drinks were associated with a lower presence 
of these beverages inside Brazilian schools in more developed regions. Although we have 
studied only soft drinks, it is plausible to assume the same would hold true for other 
unhealthy foods, since the principle is the unavailability of the item at schools. These results 
have important implications for public health policies in middle-income countries. From all 
deaths attributable to SSB consumption, 70.9% occurs in middle-income countries, while 
24.1% occur in high-income and five percent in low-income countries7.
Our results reinforce the need of a national law forbidding sales of unhealthy foods and 
beverages in schools and show the importance of law enforcement to create a supportive 
nutrition environment. 
In conclusion, state and local policies forbidding unhealthy food sales in schools were 
positively associated with changes in the school food environment, only in more developed 
regions and with a greater reduction in availability in public schools compared with private 
schools. Nonetheless, the laws should be better enforced to increase school compliance, 
especially in private schools from both more developed and less developed regions.
Furthermore, schools provide the setting to pave the social support to promote healthy 
eating. Therefore, interventions to create healthy food environments in schools must be part 
of broader actions32. Forbidding unhealthy food sales in schools is one action that should 
be adopted jointly to: increasing availability of healthy food choices, protecting students 
from in-school marketing of unhealthy foods, and promoting nutrition education. In this 
regard, comprehensive national policies are essential to provide adolescents with the skills 
and opportunities to adopt healthier eating behaviors.
REFERENCES
1. Singh GM, Micha R, Khatibzadeh S, Shi P, Lim S, Andrews KG, et al. Global, regional, and 
national consumption of sugar-sweetened beverages, fruit juices, and milk: a systematic 
assessment of beverage intake in 187 countries. PLoS One. 2015;10(8):e0124845. 
https://doi.org/10.1371/journal.pone.0124845
2. Terry-McElrath YM, O’Malley PM, Johnston LD. Energy drinks, soft drinks, and substance 
use among United States secondary school students. J Addict Med. 2014;8(1):6-13. 
https://doi.org/10.1097/01.ADM.0000435322.07020.53
3. Miller PE, McKinnon RA, Krebs-Smith SM, Subar AF, Chriqui J, Kahle L, et al. Sugar-
sweetened beverage consumption in the U.S.: novel assessment methodology. Am J Prev Med. 
2013;45(4):416-21. https://doi.org/10.1016/j.amepre.2013.05.014
4. Azeredo CM, Rezende LFM, Canella DS, Claro RM, Castro IRR, Luiz OC, et al. 
Dietary intake of Brazilian adolescents. Public Health Nutr. 2015:18(7):1215-24. 
https://doi.org/10.1017/S1368980014001463
5. Yang L, Bovet P, Liu Y, Zhao M, Ma C, Liang Y, et al. Consumption of carbonated soft drinks 
among young adolescents aged 12 to 15 years in 53 low- and middle-income countries. Am J 
Public Health. 2017;107(7):1095-100. https://doi.org/10.2105/AJPH.2017.303762
6. Ruyter JC, Olthof MR, Seidell JC, Katan MB. A trial of sugar-free or sugar-sweetened 
beverages and body weight in children. N Engl J Med. 2012;367(15):1397-406. 
https://doi.org/10.1056/NEJMoa1203034
7. Singh GM, Micha R, Khatibzadeh S, Lim S, Ezzati M, Mozaffarian D. Estimated  
global, regional, and national disease burdens related to sugar-sweetened 
beverage consumption in 2010. Circulation. 2015;132(8):639-66. 
https://doi.org/10.1161/CIRCULATIONAHA.114.010636
8. Ebbeling CB, Feldman HA, Chomitz VR, Antonelli TA, Gortmaker SL, Osganian SK, et al. A 
randomized trial of sugar-sweetened beverages and adolescent body weight. N Engl J Med. 
2012;367(15):1407-16. https://doi.org/10.1056/NEJMoa1203388
9. Thompson OM, Yaroch AL, Moser RP, Rutten LJF, Agurs-Collins T. School vending machine 
purchasing behavior: results from the 2005 Youth Styles survey. J Sch Health. 2010;80(5):225-32. 
https://doi.org/10.1111/j.1746-1561.2010.00494.x
10
Laws restricting soft drinks sales in schools Azeredo CM et al.
http://doi.org/10.11606/s1518-8787.2020054001227
10. Azeredo CM, Rezende LFM, Canella DS, Claro RM, Peres MFT, Luiz OC, et al. 
Food environments in schools and in the immediate vicinity are associated with 
unhealthy food consumption among Brazilian adolescents. Prev Med. 2016;88:73-9. 
https://doi.org/10.1016/j.ypmed.2016.03.026
11. Horst K, Timperio A, Crawford D, Roberts R, Brug J, Oenema A. The school food  
environment associations with adolescent soft drink and snack consumption. Am J Prev Med. 
2008;35(3):217-23. https://doi.org/10.1016/j.amepre.2008.05.022.
12. Kubik MY, Lytle LA, Hannan PJ, Perry CL, Story M. The association of the school food 
environment with dietary behaviors of young adolescents. Am J Public Health.  
2003;93(7):1168-73. https://doi.org/10.2105/ajph.93.7.1168
13. Pan American Health Organization. Plan of action for the prevention of obesity in children and 
adolescentes: 53rd Directing Council and 66th Session of the Regional Committe of WHO for 
the Americas. Washington, DC: PAHO; 2014.
14. Choi SK, Frongillo EA, Blake CE, Thrasher JF. Food availability in school stores in Seoul,  
South Korea after implementation of food- and nutrient-based policies. J Sch Health. 
2017;87(7):498-505. https://doi.org/10.1111/josh.12518
15. Hirschman J, Chriqui JF. School food and nutrition policy, monitoring and evaluation in the USA. 
Public Health Nutr. 2013;16(6):982-8. https://doi.org/10.1017/S1368980012004144
16. Ministério da Saúde (BR), Secretaria de Atenção à Saúde, Departamento de Atenção Básica, 
Coordenação Geral da Política de Alimentação e Nutrição. Experiências estaduais e municipais 
de regulamentação da comercialização de alimentos em escolas no Brasil: identificação e 
sistematização do processo de construção e dispositivos legais adotados. Brasília, DF; 2007. 
(Série B. Textos Básicos e Saúde).
17. Gabriel CG, Santos MV, Vasconcelos FAG, Milanez GHG, Hulse SB. 
Cantinas escolares de Florianópolis: existência e produtos comercializados 
após a instituição da Lei de Regulamentação. Rev Nutr. 2010;23(2):191-9. 
https://doi.org/10.1590/S1415-52732010000200002
18. São Paulo. Secretaria Municipal da Educação – SME/SUPEME. Portaria nº 11, de 15 de fevereiro 
de 2001. Dispõe sobre a proibição de comércio e venda de alimentos aos alunos da Rede 
Municipal de Ensino, e dá outras providências. Diário Oficial do Município; Sao Paulo 16 de 
fevereiro de 2001, 46 (33), página 10.
19. Lopes Filho J, Mendes L. Comercialização de lanches e bebidas em escolas 
públicas: análise de uma regulamentação estadual. Demetra. 2016;11(4):991-1000. 
https://doi.org/10.12957/demetra.2016.19641
20. Instituto Brasileiro de Geografia e Estatística, Coordenação de População e Indicadores Sociais. 
Pesquisa Nacional de Saúde do Escolar 2015. Rio de Janeiro: IBGE; 2016. 
21. Levy RB, Castro IRR, Cardoso LO, Tavares LF, Sardinha LMV, Gomes FS, et al. Consumo 
e comportamento alimentar entre adolescentes brasileiros: Pesquisa Nacional de 
Saúde do Escolar (PeNSE), 2009. Cienc Saude Coletiva. 2010;15 Supl. 2:3085-97. 
https://doi.org/10.1590/S1413-81232010000800013
22. Royston P, White IR. Multiple Imputation by Chained Equations (MICE): implementation in Stata. 
J Stat Softw. 2011;45:1-20. https://doi.org/10.18637/jss.v045.i04
23. Barros AJD, Hirakata VN. Alternatives for logistic regression in cross-sectional studies:  
an empirical comparison of models that directly estimate the prevalence ratio.  
BMC Med Res Methodol. 2003;3:21. https://doi.org/10.1186/1471-2288-3-21
24. Woodward-Lopez G, Gosliner W, Samuels SE, Craypo L, Kao J, Crawford PB. Lessons learned 
from evaluations of California’s statewide school nutrition standards. Am J Public Health. 
2010;100(11):2137-45. https://doi.org/10.2105/AJPH.2010.193490
25. Bere E, Glomnes ES, Velde SJ, Klepp KI. Determinants of adolescents’ soft  
drink consumption. Public Health Nutr. 2008;11(1):49-56. 
https://doi.org/10.1017/S1368980007000122
26. Cradock AL, McHugh A, Mont-Ferguson H, Grant L, Barrett JL, Wang YC, et al. Effect of school 
district policy change on consumption of sugar-sweetened beverages among high school 
students, Boston, Massachusetts, 2004-2006. Prev Chronic Dis. 2011;8(4):A74.
27. Brasil. Lei Nº 11.947, de 16 de junho de 2009. Dispõe sobre o atendimento da alimentação 
escolar e do Programa Dinheiro Direto na Escola aos alunos da educação básica.... e dá outras 
providências. Diario Oficial Uniao. 17 jun 2009; Seção 1: página 2. 
11
Laws restricting soft drinks sales in schools Azeredo CM et al.
http://doi.org/10.11606/s1518-8787.2020054001227
28. Porto EBS, Schmitz BAS, Recine E, Rodrigues MLCF. School canteens in the Federal 
District, Brazil and the promotion of healthy eating. Rev Nutr. 2015;28(1):29-41. 
https://doi.org/10.1590/1415-52732015000100003
29. Patel AI, Bogart LM, Elliott MN, Lamb S, Uyeda KE, Hawes-Dawson J, et al. Increasing the 
availability and consumption of drinking water in middle schools: a pilot study. Prev Chronic 
Dis. 2011; 8(3):A60.
30. Taber DR, Chriqui JF, Powell LM, Perna FM, Robinson WR, Chaloupka FJ. Socioeconomic 
differences in the association between competitive food laws and the school food environment.  
J Sch Health. 2015;85(9):578-86. https://doi.org/10.1111/josh.12288
31. Instituto Brasileiro de Geografia e Estatística. Atlas do Censo Demográfico 2010. IBGE Rio de 
Janeiro: IBGE; 2013.
32. Welker E, Lott M, Story M. The school food environment and obesity prevention:  
progress over the last decade. Curr Obes Rep. 2016;5(2):145-55. 
https://doi.org/10.1007/s13679-016-0204-0
Acknowledgments: We would like to thank Ana Clara Duran for providing valuable comments and reviewing 
this manuscript.
Funding: Grant awarded by Bloomberg Philanthropies (5104695) to the Fundação Faculdade de Medicina of 
Universidade de São Paulo; Scholarship awarded to FR by Fundação de Amparo à Pesquisa do Estado de São 
Paulo (FAPESP 2016/14302-7); and scholarship awarded to MAL by Coordenação de Aperfeiçoamento de Pessoal 
de Nível Superior (CAPES, finance code 001).
Authors’ Contributions: Study conception and planning: CMA and RBL. Data collection: MAL, FR and CZR. 
Data analysis and interpretation: CMA, MAL, FR, CZR and RBL. Writing of the manuscript: CMA, MAL, FR, 
CZR and RBL.  Manuscript revision: CMA, MAL, FR, CZR and RBL. Approval of the final version: CMA, MAL, 
FR, CZR and RBL. 
Conflict of Interest: The authors declare no conflict of interest.
